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The Discovery in the Upper Atmosphere by Means of the SOV/20—127~1-20/65
Third Sputnik of Electrons Having an Energy of About
10 kev

of the electron fluxes on their "aquivalent! enorigy wlthin the
range of frecm -42 to -540 geomagnetic latitude in altitudes of
from 1720 to 1880 km in the night of May 15, 1958 above the
gouthern part of the Pacific. W¥hen the spuinik rotated round
its two axes, the intensity of the electron fluxes changed cons
giderably. The electron fluxes are probably the cause of the
heating and expansion of the upper atmosphere (which was de-
duced from the siowing~down cf the sputnik). There are 1 fig-
ure and 17 references, 9 of which are Soviet.

ASSOCIATION: Institut fiziki atmosfery Akademii nauk SSSR {Institute for tae
Physics of the Aimosphere of the Academy of Sciences; USSR)

PRESENTED: April 14, 1959, by A. I. Berg, Academician

SUBMITTED: April 14, 1959
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Atitiaiya waak 2008

" Iokusstvennyys sputalkt teall, vyp. ¥ (Artificial Rarth Satellites, ¥o. §)

Nostow, 1960, 205 p. Errata allp inserted. 6,500 eoples printed.

Rasy. 3d.: L.Y. Kurnoeovs) R4, af Publishing Boose: M.X. Pradkdin; Tech. Rd.t
T.F. Polanowva. .

PRPOSE:  ‘This collection of articles is {ntendsd to disseminate data oollected
in investigntions performad by means of artifictial earth satallites.

COVERAGE: The collaction conslsts of 1% articles dealing vith scientifte data on
Soviet artificial earth satellites (AES) and comaie rockets. The topies dis-
cuased include memsurenents of the density of the uzyer atioerhers, motion of
AZS, mas. s of sier orites and mateoric matter, masnetonetria massure-
sants of cosuie Tars, slactzical potential, sad spectram o0f positive tumse Tia
eallecticn 1a part of & series pudblished reqularly. References follov sach :
artiele,

Artificinl Earth Catellites, No. 4 8ov /a28L

Shrarts, Ys.M. Nethiod of Deternining Electrical Pateatial of Bodles tn

Plassza
Kazammra, 2.8, Izvestization of Micrametecrites oo tae Third Soviet AR

Iatoein, TG. Same Results of tha Hassurement of the Specinm of tha
¥as3 af Pailtive Icas on tie Third Soviel ARJ
Hepsurezents vere zale vith a radio-frequency-sass spectrometer on
the third 3oviet AES at an altitude of 205 to 30 &m aad betveea 27°
asi 65° gorth latituda.

Snafer, Yu.G., asd AV. Tarygin. Measuring Coeale Rayw on Geophysical
Reckatn A —

.5, Artificial Comet as & Method of Optical Gbeervaticn

cya

“of Roctsts
The mnthor descrit~s varicus kindn of cbservaticn ead ceempares
relative errcrs.  He discusses some Soriet ant son-Soviet articles
on the aubject.
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| PATE I BOOK XKXPLOTTATZAN Sov/kil3
Intarmatiocal Cosnic Py Confereace, Moscov - 1959,

Proceedings. v, III. Moscow, 1950, 253 p. Errata slip lnserted. X7, of
coplss printed not given.

Bponsoring Agency: Intersatfcoal thion of Pure and Applied Physics. Co~afa
my Comxission.

&4t 8. I, Byrowmtekiy,PAitorial Beard: G. B, Ihdanay (Ed.-in-Cniet), I. P.
Ivanenio (Assistant Ed.-inChisf), N. M. Gersaimova, A. L. Rikishov, V. I.
tatsepin, B. A, Karenov, L. I. Dcrmma, V. 7. Tulinov, S. I. Oyvovatskiy, V. M.
Pedoror, Tu. N. Vavilov, and A. T. Abrosimov.

FURPOSE: This book is intendad fos physicists, astronommre and other ectsntists
ooacwroed with the smrth's rediatfoca belts sad coemle ray research.

COVERACE: This &s Volune 3 of & Nevolum vork costaining the proceedinge of
the Motcov Commic Ray Conferwnce beld My 6-11, 1959. This volume countatnn
%0 reparts oo the cartd's radisticn belts asd prisary cosalc madtatica. The
reparts delivered by Soviet scientists ure abatracted below, Raferences
weompany (ndividasl reports,

9  Kraswoviky (Krwsovixir), V.I., I.9. Shklavpky {(shilovsxiy), 9.
Galperin, wad TN dwtlitary (FR¥lTTekly). Ou
“the .Opper Atmospher
This paper preseats experimmnial data on fast corpuscles of the
wpper Atmosphere wnd gives & da’atled deseripsicn of the aquipment
used in the exparioent. .

CIA-RDP86-00513R001549620018-5

11. Dorma, L.l. On the Prcdlem of the Fature of Soft Rediation in the
“Hpper Atassphers 880
- This papar sxmmrizes the avatlable data ca bursts of soft
rediation fn the atoosphert and investicades the nature of the
.bursts in relation to processsa co the sun, In corpuscular
streans, acd {in the interylmna‘ary =mdiws. It also inwstia
@ates the cature of these bursts in relation %0 the proparties nf
the Earth's belZs of radiatton.

08/23/2000

+ Askar‘yan 0. A. On the Mature of the Extertal Padifation Drlt of the
R IR . 8182

It 1s atated that tha sxzemal radiatisn belt encireling the
earth {s of nuzlear origin, but that the explanaticas of tha capture
and accumulation af partizles by the Earia's masnetic field in
the course of {ts local variaticns are got convinclag as an ox-
planation of the pature of the extertal raliatioa dmls. A morm
convineing axplanatics of %ha ooserved effrzc%s s givmn in this
paper.

. PROMARY COMIC RADTATICN

Enargy Spmetrua of Primasy Corzle Pariislen
Thie paper explaian the results odtalzed fra fnwmest-
gations of the alectron cempcnent of cosmic radiaticn in tha
upper layers of &l atzcephere.

.Engﬂh..:.l‘....A.... ,...,..._.‘..E..f.,...u.\..nf
Spect T CCante HAS{RT o2 L 2l - -
his ts ma abstomct of the reg.lts ortalzed {n four ladeperndent
arperionats, The D111 ‘ez’ has teen b+d in Russlan i3
the Thurnai sksparimental'ney | teoretithesisy fistcd, 35, 1335 (1958).
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SHKLOVSKIY, . I. . S,

Doctor of Physico-Mathematical Sciences.

I, - 5. SHKLOVSKIY is the author of an article entitlsd "Here It
Is, the Artificlal Comet}" dealing with clouds of sodium vapors
released from the second Soviet cosmic rocket.

M: Stantsii v Kosmose (Statioms in Outer Space), a collection of
articles, published by the USSR Academy of Sciences, Moskva,
1960, with foreword by Academicians A, N. Nesmeyanov and A,
¥V, Topchiyev, p. 2754
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AUTHOR: Shklovskiy, I. S.

TITLE: Achievements of radloastronomy and +he radioastronomical theory of
the origin of cosmic Tays

PERIODICAL: Referatlvnyy zhurnel, Geofizika, no. 8, 1961, 8, abstract 8658
("Tr. Mezhdunarodn. konferentsii po kosm. lucham, 1959, v. 3",
Moscow, AN SSSR, 1960, 209—215)

TEXT: Information is given on the sources of non-equilibrium radio radia~
tion in the Galaxy, arising as a result of synchrotronous emission by =lectrons
moving in magnetic fields. Such sources &re: the galactic halo, the spiral
structure of the disk in the galactic plane, the region about the Galaxy center
and discrete sources, i.e. nebulae arising as a result of supernmova bursts.

The Sun is in the disk near the edge of the spiral arm; therefore radioastronomt
cal data, pertaining to this area of the Galaxy are of greatest interest. In

the closest surroundings of the solar system the cggcentration of relativistic
electrons with E > 109 ev energy must be - -3  mpis conclusion drawn
from radioastronomical data is in agreement with the estimate of NLE.107 cm’3
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which follows from the experimentally establishad fact cn the absence of rela-
tivistic electrons in the composition of primary cosmic rays. The spiral struc=-
ture of the radlo emitiing disk develops as a result of the fact that relativistic
electrons originate in the spiral arms of the Galaxy (tursts of second~type
supernovae, nuclear interactions of protons of cosmic rays in the clouvds of
interstellar gas) and then diffuse into the halo, Calculations show that in
sources, indentified with second-type supernovae remnants (Cassiopeia A type),
about 10 9 pelativistic electrons_are contained with E )>109 ev, and the total

ener of electrons with E >*2.10 ev in such an expanding nebula attains about
5.10 erg. The kinetic energy of expanding nebula and the energy of the
magnetic fleld enclosed, is about 10 9 _ 1070 erg. Therefore it can be assumed
that the full energy of relativistic partiﬁ%es (mainly protons) developing

during a supernova purst, attains about 1077 erg. It is mentioned that a number
of known, extended regions of enhanced radio emission (Puppis A, Velus X type)
are remnants of supernovae which burst several thousand years 8gO0. Therefore
the galactic disk of radio radiation can be conceived as a totality of such old,
disintegrated supernova remnants, Simultaceously it is noted that the collision
of heavy cosmic ray nuclei with hydrogen nuclei in the spiral arms of the Galaxy
can fully explain the concentration of relativistic electrons observed in the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5"
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disk, This ciroumstance 1s most important if one considers that in virtue of
maintaining the adiabatic invariant sin®O/H, the relativistic electrons ylelded .
by the supernova nebulae (where magnetic field H is intense) will not produce :
noticeable synchrotronous radiation, It is assumed that in the region of the
galactic center, first type supernovae are the source of relativistic particles,
In this region cogcentration of relativistic electrons with E > 107 ev, attains
N=1,5"- 10'1écm' and their total amount is about 3,105, If bursts of first-
type supernovae occur once in 107 years, then the: number of relativistic elec-
trons observed in the region of the galactie center will acecumulate within merely
107 years, Apparently, the power of relativistic particle sources, located in
the galactic spiral arms, exceeds the power of sources concentrated in the region
of the galactic center,

N. Kaminer [X

[Abstracter's note: Complete translation]
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SHKLOVSKIY I S.
Nature of supernovas, Astron.zhur. 37 no,3:369-380 My-Je 160, !
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TITLE:
PERIODICAL: Astronomicheskiy zhurnal,
pp 591-592 (USSR)

ent observation

l1e that strong sources
the galactic nucleus.

right source observed in

1960, Vol 37, Nr 3.

ABSTRACT: According to rec
is rather probab
radio emission ar

The compact (~-10') and very b
the nucleus is apparently of thermal nacure and i due
to ionized gas having a concentration of about 107 c¢m -
Two strong intensity maxima located on the fitrue

ically on either side of the

N galactic equator” symmetric
distance of about 43% re of a non-

nucleus and at a 2

thermal natures It should be noted fese two maxima

have been obser (Ref 2) on 3,5 m, However,

the relatively low res id not exclude
Recent high resolution observa-

other interpretationsn
card 1/6 tions suggest that non-thermal sources of radio emissiz;/,
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A Source of Radio Emission

Oon the Nature of the Sag-
a torus surrounding the galactic

jus of 100 parsec and a thick-
Its plane coincides with the
tic equator determined by the

distribution of interstellar hydrogen. The present

author suggests that the distribution of sources of
non-thermal radio emission about the galactic nucleus
can be given a simple explanation. owing to the high
density of the gaseous interstellar medium in the
neighbourhood of the galactic nucleus, a large
concentration of relativistic electrons cannot be
present in this region, since these electrons would
relatively rapidly lose their energy by collisions with
the hydrogen atoms. The energy losses by relativistic
electrons (in eV/sec) can be represented by 2 formula
of the form given by Eq (1) in which the first term
represents ionization losses and the second radiation

card 2/6 losses. This formula has been given by Ginzburg in

vl

are distributed in
nucleus and having a rad
ness of about 20 parseco.
plane of the "true" galac
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On the Nature of the Sag-A Source of Radio Emission
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2 and E = lO9

Ref 4. When n = 107cm_ eV, we find

that dE/dt = 1.1 x 10-3 eV/sec and, consequently, an
eleciron is already considerably retarded after about
3 x 10" years. Since in the whole Galaxy there are
about 10! stars of type II population and omne

type I supernova explodes after approximately each

300 years, it follows that in the neighbourhood of the
nucleus,where the number of stars acgording o

Rougoor and Qort (Ref 3) is about 10, such explosions
will occur at intervals of a few hundred thousand years.
This means that the relativistic electrons will be
practically completely retarded between these explosions.
On the other hand, the inflow of relativistic electrons
into the region of the nucleus from the outer regions of
the Galaxy is assisted by the presence of a relatively
high interstellar magnetic field, Thus, the absence

of non-thermal synchrotron radiation in the neighbour-
hood of the galactic nucleus can be explained quite ,q///
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On the Nature of the Sag-A Source of Radio Emission

naturally. Beginning at a distance of about 50 te

100 parsec from the centre, the density of the inter-
stellar gas according to Rougoor and Oort (Ref 3) is
sufficiently small to favour the "accumulation' of
relativistic electrons. At the same time the magnetic
field in this region is still sufficiently large and
possibly larger than in the neighbourhood of the sun
by an order of magnitude. According to Mills (Ref 2)
the brightness temperature of non-thermal radio
emission on 3.5 m in the neighbourhood of the torus
surrounding the galactic nucleus is close to 35 000°.
After the background is subtracted, the brightness
temperature is reduced to about 10 000°. Since the
extension of the emitting region along the line of
sight is about 100 parsec, it follows that

,f\“Tb/fﬁgQ\‘} 100°K/parsec. on the other hand, according
to Mills (Ref 5), AT, /AE~: 2°K/parsec in the spiral
arms of the Galaxy as measured on 3,5 m, Since
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[}Tb/Z}Z is proportional to €. - i.e. the spectral
density of the radio emission per unit veolume, it may
be concluded that in the neighbourhood of the Sag-A
source & , for non-thermal radio emission is greater by
a factor gf 50 than in the neighbourhood of the sun.
According to the theory of synchrotron radio emission

€ is given by EQ (2) if the differential energy

spectrum of relativistic electrons is of the form
hat y = 2.4

dN(E) = KE~YdE. Observations suggest t

and hence it follows from Eq (2) that if Hi'in the
neighbourhood of the Sag-A source is greater by a
factor of 10 than in the neighbourhood of the sun,
if K remains the same € will be greater by a
factor of 50. As the distance from the centre is
increased, the velocity of unordered motions of gaseous
masses decreases relatively rapidly and hence the
interstellar magnetic field will also decrease. By will

card 5/6 decrease even more rapidly. This may explain the

then
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On the Nature of the Sag-A Source of Radio Emission

presence of a rapidly sharp boundary in the torus of
non-thermal radio emission which surrounds the galactic
nucleus, Thus, the Sag-A source of non-thermal radio
emission can be explained without assuming a large
concentration of relativistic electrons near the

centre of the Galaxy. The observed properties of this
source are simply a reflection of the specific
conditions which exist in the central regions of the
Gala:xy,

There are 5 references, 1 of which is Soviet and
4 English,

. (Note: This is a slightly abridged translation)

R I WA R AR U
.
L -

SUBMITTED: April 3, 1960

Card 6/6 v%//
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AUTHORS ; Gringauz,-K.I., Rurt, V.G,, Moroz, V.I. and
Shklovskiy, I.5.

TITLE: Bgsults of Observation Obtained with the Aid of
Yeharged-particle Trapd Mounted on Soviet Cosmic
/ Rockets at Altitudes up to 100 000 km -,
\w noensr®

PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol. 37, No. b,
pp. 716 - 735 ;

TEXT: The ionized gas and energetic electrons in interplanetary

space were investigated with the aid of three-electrode charged-
particle traps mounted on three Soviet cosmic rockets. These traps

are the result of further development of instruments based on

probe methods. Four three-electrode ion traps were mounted on the
spherical container carried by the first Soviet cosmic rocket

launched in the direction of the Moon on January 2., lﬁjﬂovyfach trapt>(

consisted of three hemispherical and concentrically-mounted
electrodes whose radii were 60, 22.5 and 20 mm, respectively.

The two outer electrodes were fine metal grids. while the third
electrode was continuous and served as the collector of the charged
particles. The potentials relative to the body of the container
Card 1/9
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Results of Observations Obtained with tgg’ffgséé Charged-particle

Traps Mounted on Soviet Cosmic Rockets at Altitudes up to
100 000 km

were as follows: collector 90 V; intermediate grid gl - 200 V;
the cuter grid &5 + 10 V and O V in the case of two of the four

traps. The potential of the outer grids of the other two traps
was +15 V and their collectors were connected together. The
general arrangement of electrodes in these three-~electrodes ion
traps is indicated in Fig. 1. The first grid (g,) served to
suppress the photocurrent from the collector proéuced undear the
action of the solar radiation and other radiations incideat on the '>(
collector., This grid also suppresses secondary electrons emitted
by the collector. All the traps weres located in the meridiomnal
piane of the container. Different potentials were given to the
outer grids in order to estimate the energy of the positive
particles entering the traps and, in particular, to distinguish
between currents due to stationary gas particles (energies of

the order of 1 eV) and currents due to protons in the corpuscular
streams, whose energies are higher by two or three orders of

Card 2/9
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Traps Mounted on Soviet Cosmic Rockets at Altitudes up to
100 000 km

magnitude. Current amplifiers were provided and positive currents
between 10~10 and 5 x ]_0—9 and negative currents betwesp lO_lo

- N
and 2 x 10 2 A could be measured., In the case of the second cosmic

rocket the potentials of the outer grids (g2) were ~10, =5, 0 ;K/
!

and 15 V, respectively, The collectors and the inner {anni-
photoelectric) grids were plane. The traps were located at the
corners of a tetrahedron inscribed into a sphere. In these
traps the photoelectrons due to solar radiation and emitted from
the outer grid do not reach the collector and the collector phcto-
current is completely suppressed by the electric field beuween the
collector and the inner grid. Photoelectrons from the latter are
partly ejected from the trap or strike the outer grid and are
partly intercepted by the collector giving rise to a negative
current in the collector circuit. In this way, the negative current
in the collector circuit due to the illumination of the inner grid

Card 3/9
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was reduced by an order of magnitude compared with the traps
mounted on the first rocket, BMost of the aluminium surface of
the container was covered by an A1203 coating (er film). If the ptatial

on g, is less than kT/e then the positive ions due to the

stationary interplanetary gas penetrate into the space bounded
by g, , are accelerated in the field between - and g5 and,

on passing through &y s enter the collector, Thus "0 volt", UX

~5 volt% and "-10 volt" traps should record ions due tg the
stationary plasma which would be larger for lower values of the
potential on 8y If the latter is very much greater than

kT/e then the ions will not pass through g and the +15 V trap
! 2

will not record ions due to the stationary gas with a temperature
of, say, 10 000 K. The electrons due to the ionised gas do not
enter the collector since they are sjected by the field between
Card 4/9

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-0051

FE LA

3R001549620018-5

IR DRI TRIT TR meenggpoaney

£

83233
$/033/60/057/00%4/009/012
E032/E314
Results of Observations Obtained with the Aid of Charged-particle
Traps Mounted on Soviet Cosmic Rockets at Altitudes up to
100 000 km

g, and g, (200 V). However, energetic electrons beionging to
the radiation belts cannot be stopped by the g grid &and ;>(

electrons with energies greater than 200 eV give rise to nagative
coliectr currents. Measurerments obtained with these tmaps were
corrected for the effect of the potential of the container and

its motion. Fig. 6 shows the currents measured on Sepfember 12,
1959 at altitudes up to 25 000 km, using traps with \% = 0 and

2

=

+15 V. The translational motion of the container is accompanied
by the simultaneous rotational motion and hence the

orientation of each trap relative to the velocity of the container
and the direction of the Sun varies continuously. The maximum and
minimum values of the collecter current correspond to cartain
definite orientations of the container. In ordsr to ex:zlude the
effect associated with the rotation of the contailner, tae

Card 5/9
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Traps Mounted on Soviet Cosmic Rockets at Altitudes up tc
100 000 km

experimental results can be shown in the form of curves

connecting the maximum and minimum values of the collector
currents, 1In Fig, 7, Curves 1, 2, 3 and 4 are the upper limits

of the recorded values of collector currents with the potential

of the outer grids relative to the container equal to -10, -5, 0
and +15 V, respectively. Curve 5 is the lower boundary of the
collector currents for three traps, in which the potential of the
outer grid relative to the body of the container was negative or
zero. These curves show the considerable dependence of the current
due to positive particles reaching the collector on the potential
of the outer grid. At altitudes exceeding 3 000 km the positive
potential of the outer grid retards the positive ions almost
entirely and prevents them from reaching the collector. The lack
of similarity between Curves 1, 2 and 3 can be ascribed to changes
in the orientation of the traps relative to the velocity wvector
and the direction of the Sun, Fig. 8 shows the data obtained with
the second cosmic rocket. The upper continuous curve shows the

Card 6/9
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Traps Mounted on Soviet Cosmic Rockets at Altitudes up to
100 000 km

upper boundary of the measured values of the currents in three
traps with the outer grid potentials negative and zero, The dotted
curve represents the upper boundary of the values of the collector
current for the trap with outer grid potential eugal to +15 V.
The lower curwve is the lower boundary of the measured collector VX
currents in all the traps. In this part of the trajectory (25 000
-~ 100 000 km) the positive cocllector currents are practically absent
from all the traps while near 60 000 - 70 000 km the collector
currents in ail the traps are simultaneously negative, Fig. 9 shows
the upper boundary of the values of collector currents for traps
with negative and zero outer grids, respectively. The crosses refer
to Vg = -10 V and the open circles to Vg = OV, These were

2 2
recorded using traps mounted on the first cosmic rocket., Fig. 10
shows the currents for the "25 V" and the "-10 V* traps reczorded
at altitudes up to 8 000 km. The '25 V" results are represented
by the triangles and the "-10 V" results by the points. These results
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are still being examined. The final conclusions are summarised

as follows:

1} the Earth is surrgung d

concentration of ~¢ 107 em™,

The density of this plasma,

componeq? of the "geocorona®
2) TheYconcentration of int

bv a plasma having an ion

which - extends to R & 22 000 km,
which can be looked upon as the ionised
, decreases regularly with altitude.
erplanetary iogised gas in the neigh-

bourhood of  the Earth is les
than 30 cm 30

3) In the region of the rad
having energies greater than
and 75 000 km, the concentra
maximum, It follows that th
the region of the maximum of
parder than beyond its outer
4) A new radiation belt has
the Earth and is located bet
Card 6/9

s than 100 cm -~ and very probably less /

iation belt there are few electrons Q>(
200 eV. In the region betwszen 55 000
tion of these electrons reaches a
e energy spectrum of the elecirons in

the outer radiation belt is much

boundary.
been established. This belt surrounds
ween 55 000 and 75 000 km, It consists
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of electrons with relatively low energy {(although greater than
200 eV). Further studies of this new radiation belt are said
to be urgently required,

There are 11 figures, 1 table and 26 references: 1 German,

10 English and 15 Soviet.

ASSOCIATIONS: Radiotekhnicheskiy institut Akademii nauk SSSR
(Radiotechnical Institute of the Ac.Sc.. USSR)
Gos, astronomicheskiy in-t im. P.K, Shternberga
(State Astronomical Imstitute imenai ___
P.K, Shternberg)
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AUTHORS: * Shklovskiy, I.5., Moroz, V.I. and Kurt, V.G,

g ~.
On the Nature of the Earth's Third Radiation Beltxw/

TITLE:
PERIODICAL: Astronomicheskiy 2zhurnal, 1960, Vol. 37, No. 5,
pp. 931 ~ 934

TEXT: Results obtained with the aid of ion traps set up on

Soviet cosmic rockets indicate the presence of a third (outermost)

radiation belt (Ref. 1). This belt consists largely of relatively
' soft electrons with energies greater than 200 eV. In the region

of the so-called second radiation belt and up to altitudes of

about 50 000 km the filux 05 elg@trons_gith energies gresater than

200 eV is less than 2 x 10" com sec -, On the other hand, in’

the region 55 000 ¢« R { 75 000 km the flux is about

2 x 108 smwzse:“Lc Thus f(as was shown in Ref. 1), the second

belt should consist mainly of electrons having relatively high

energies (a f ew tundreds of kel) and these electrons move in the

magnetic trap- The problem therefore arises as to what is the

nature of the electrons forming the third (outermost) radiation

Card 1/53
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On the Nature of the Earth's Third Radiation Belt

belt. 1In this connection it must be emphasised that both during
the January and September launchings of Soviet cosmic rockets the
solar activity and the magnetic disturbances were at a low level.
However, there are grounds for supposing that cven during periods
of low activity the Sun constitutes a source of a permanent though
relatively weak corpuscq%ar emission, i.e. 1t gives rise to the
so-called "59;5£~g;3gg:\ i is argued that the third radiation belt
- is formed as a result of the interaction of this "solar wind" and
+he Earh’'s magnetic fielgnihd this leads to a redistribution of
the energy, resulting Th a net transfer from the protons to the
electrons. The third radiation belt is a formation characteristic
of magnetically quiet periods, when solar activity is low. It may
be expected that during periods of high solar activity, when
intense corpuscular streams reach the Earth's atmosphers both the
third and second belts will be deformed, and their characteristics
+wiil be strongly affected. It is suggested, therefore, that the
sxperiments should be repeated at periods of high solar activity-

Card 275
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TITLE: Radio Galaxies
DERIODICAL: Astronomicheskiy zhurnal, 1960, Vol.37, No.6,pp.9%45-960

TEXT: The present paper is sub-divded into the following
sections: 1) Critique of the hypothesis of colliding galaxies;

2) Cygnus A and Centaurus A as sources of the same type but at
different stages of evolution; 3) The nature of radic galaxies.

In the first section the author argues against the collision

mechanism as a reason for the radio emission of the Cygnus A source. /
Thus, the spectrum of Cygnus A obtained by Minkowski with a slit )<
position angle of 90° (Ref.1) (the slit intersected both the bright L
condensations which were interpreted by this author as the

colliding galaxies) does not indicate the preseunce of any difference

in the radial velocities of these condensations. From this it may

be concluded that the relative radial velocity of the two

condensations cannot exceed 100 to 200 km/sec. On the other hand,

on the present scale of metagalactic distances the distance of

Cygnus A is about 220 Mpc. Burbige (Ref.6) and Shklovskiy (Ref.7)
have estimated the minimum value of the energy of relativistic

Card 1/6
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Radio Galaxies

particles and the magnetic field in this source on the basis of the
synchrotron radiation theory. Using the present scale of distances, i
this minimum energy was found to be of the order of 5 x 19 0 erg

v (Ref.6). According to the colliding galaxy hypothesis, the kinetic
energy of interstellar gas should serve as the source of energy of
the relativistic particles and of the field. If one accepts the
interpretation given by Minkowski and Baade in Ref.l that the
colliding galaxies are in fact gigantic spirals of late &%pes, then
the mass of the gas in them can hardly exceed -~ 2 x 10 g, In
order to satisfy the various energy relationships, it is necessary
to assume that the relative collision velecity should be greater
than 7000 km/sec, Comparison of this figure with spectroscopic
data for Cygnus A clearly shows that the colliding galaxy hypothesis
cannot be correct. Next, Cygnus A has an absolute magnitude of
21.3. V. A. Ambartsumyan has frequently emphasized that the
probability of collision of two gigantic galaxies is negligible. so
long as collisions between galaxies with ordinary characteristics

remain unobserved. Ambartsumyan has also drawn attenticn to an
important feature of radio galaxies, namely, the fact that they are
card 2/6
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all objects with exceptionally high optical luminosity. This fact
contradicts the colliding galaxy hypothesis and can be used as one
of the arguments in support of the theory that radio galaxies form

a special class of galaxies. Moreover, observations suggest that
the emission line A 3727 originates from a gas cloud whose linear
dimensions are of the order of 30 kpc. Even if the kinetic
temperature is very high, it can be shown that the electrog and

even proton concentration should not be less than 0.05 cm™ 2, It
follows that the mass of the interstellar gas in Cygnus A should be
of the order of 3 x 1019 M or even more. A galaxy withk such a

high amount of gas in it cén only be a very peculiar obiect., It 04
seems improbable that two peculiar galaxies with such exceptionally
high gas contents should collide. One of the basic arguments put
forward in support of the colliding galaxy hypothesis in the case

of Cygnus A is the existence of two bright condensations close to
each other in that source,and this is interpreted as representing
the nuclei of two colliding galaxies. However, the present author
pointed out as far back as 1953 (Ref.2) that this can be interpreted
as a single peculiar galaxy with a wide dark band across the middle,

Card 3/6
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similar to NGC 5128. The linear dimensions of this band in both
galaxies are almost the same. Latest radio astronomical observations
undoubtedly suggest that Cygnus A and Centaurus A give rise to radio
emission of the same type. One would, therefore; expect that the
galaxies Cygnus A and NGC 5128 are, in fact, related objects.
Moreover, NGC 5128 can in no way be considered as a system of
colliding galaxies. It is thus concluded that the Cygnus A source
is either a peculiar galaxy of high luminosity and large mass with

a wide dark band across its middle or, more probably; a multiple

closely located nuclei. Using the theory of the
ng sources of synchrotron emission,

system with
decrease of brightness of expandi
it is shown that the extended source Centaurus A is a source

similar to Cygnus A but in a later stage of evolution. Hercules A
and Hydra A belong to the same type of source. Using the theory
developed by the present author in Ref,15, it is estimated that the
age of the Cygnus A source is about 10/ years and the ape of
Centaurus A is between 10° and 3 x 10~ years. The final conclusion
is that all the radio galaxies are objects similar to Cygnus A and
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Centaurus A but at different evolutionary stages., Using Cygnus A,
Centaurus A and Virgo A as examples, it is shown that magnetized
cas clouds (plasmoids) containing a large number of relativistic
particles are ejected from the nuclei of these galaxies. The
directions of ejection are, according to comparisons with
observational data, close to the axes of rotation of these
galaxies. These ejected clouds form extended sources of radio

emission and are located symmetrically with respect to the8 parent
galaxies. They expand with velocities of the order of 10° cm/sec
and show a considerable decrease in their §adio luminosity, and

8

particularly brightness, in about 107 - 1 years. Supernovae are
the most probable sources of relativistic particles in the central
regions of galaxies. Since heavy elements are formed during such
explosions, the total number of relativistic particles forming in a
radic galaxy during its evolution can be estimated empirically from
the observed chemical composition. It has been shown that at the
early stage of evolution every galaxy (including our cwn) has all
the characteristics of a radio galaxy. In radio galaxies of the
Cygnus A and Centaurus A type, the process of nucleogenesis,
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which is accompanied by the ejection of an enormous number of
relativistic particles, was more rapid than in our own galaxy by
several orders of magnitude and this is explained by their large
mass. In the final section the density of relativistic particles
in the various regions under consideration is estimated and it is
concluded that the process of formation of galaxies from a diffuse
gaseous medium is still continuing and is a permanent phenomenon

in metagalaxy. There are 36 referencess 12 Soviet and 24 non-
Soviet.

ASSOCIATION: Gos. astronomicheskiy in-t imeni P.K. Shternberga
(State Astronomical Institute imeni P.K.Shternberg)

SUBMITTED: June 8, 1960
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» AUTHORS: Gringauz, K. I., Kurt, V. G., Moroz, V. I.,
B Shklovskiy, I. S.
TITLE: An Tonized Gas and Kast Eleotroms in the Vicirity of the

Earth and in Interplanetary Space

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 5,

pp. 1062 - 1065

N

TEXT: As the vesults of the second Soviet cosmic rocket indicate, the
first half of its orbit can be dividsd into four parts. The first ex-
tends to a distance from the earth R = 22,000 km. Significant positive
collector currents occur at all traps with negative or zero potentials.
In the second pari, from 22,000 km to 50,000 km, the collector currents
varied between zero and several negative values. In the range from
50,000 km to 70,000 km (third part) negative currents occur in all
traps. With R greater %han 70,000 km (fourth part) the currents vary in
=10

all traps between O and 5 = 6°10 a. These results agree in all three ,/
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Soviet cosmic rockets. Further the estimation of the ion coacentration
was dealt with according to the data and it was determined that one
must know the potential of the receiver in this connection. This poten-
tial depends on the fluxes of high-energy elecirons (> 200 ev) and the
mogt important.information on this was obtained with the help of the
measurements of the three-electrode traps. From an extensive investi-
gation it is seen that in the first part of the orbit the flux of elec-
7

trons with an energy higher than 200 av does not exceed 2°10 cnf%eec°1.

Only electrons with more than 200 ev (flux 1°108 = 2°108 cm=2sec=1)
were found in the third part of the orbit. The existence of a third
radiation belt, the lower boundary of which weas at 30,000 km on
February 2, 1959, follows from the characteristics of the results dis-
cugsed here. Further;, the influence of the photoelectric effect induced
by ultraviolet solar radiation on the potential of the receiver is in-
vestigated. As calculations show, the potential differs from zero only
by several volts when with n, representing the ion concentration in
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the plasma, n, =10 cn” and temperature is not too high (T = 104 k).

Reference is made to the existence of the plasma of the earih corona,
which is found at about R = 15,000 km. Calculated and experimentally
determined concentration distributions of the ions as dependent on R
are graphically represented in Fig. 3. A steep drop of the :ion concen=-
tration begins at 15,000 km; this fact requires more exact study. Only

an upper limit of 30-60 cmm3 can be given for the ion concentration

in the range of R greater than 22,000 km. The authors mention among
others V. G. Fesenkov (Ref. 10). There are 3 figures and 12 references:
7 Soviet, 3 American, 1 English, and 1 German.

PRESENTED : March 1, 1960, by A. L. Mints, Academician

SUBMITTED: February 24, 1960

v

Card 3/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5

NI A G e T S R LT A T
il e = R R R Rl e e

Lokh3
5137 P/048/61/000,303/002/004
L el 1004/1204
AUTHORS Gringauz, K 1., Kurt, W. G,, Moroz, W. I., Szkolwski, [. S

+

FITLE lonized gas and fast electrons in the vicinity OTEarthand in in interplanetar space
PERIODICAL  Astronautyka no. 3, 1961, 8—10

TEXT  The purpose of this work is to analyze the distribution and nature of radiation in the space surroun-
ding earth with regard to the resultant danger to manned space flights. Data gathered by the second
Soviet cosmic rocket show that four different concentrations of ions can be distinguished along the first haif
afits trajectory. In the first por"\tion, extending up to R = 22,000 km (R — the distance from the surface of
earth), all caunters with negative or zero potential registered high positive collector currents while in counters
with « I3 v charge relative to the housing, the currents were either small and negative or zero. [n the second
pertion. between 22,000 and 50,000 km, the collector currents varied between zero and negative values. The
third porticn, 50.000 — 70,000 km. showed negative current in all traps. Above 70,000 km current values
were as in portion 2. The current variations in the *+ 5 V" trap indicate that the electron flux in the outer
radiation belt is below 2-107 ¢cm~2 sec™!. This contradicts the establisiied idea that there exist large electron
streams of E = 20 to 30 kev in the maximum region of the outer radiation belt. It is assumed that the density
of the kmnetic energy of the electrons there, is by several orders of magnitude smaller than the cnergy deasity

of the magnetic field of earth, There are 3 figures.
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AUTHORS : Gringauz, K.I., Kurt, V.G., Moroz, V.I., and

Shklovski I.S.
TITLE: ionized gas and fast electrons in the earth's
neighbourhood and in planetary space

PERIODICAL: Akademiya nauk SSSR, Iskusstvennyye sputniki Zemli,
No. 6. Moscow, 1961, pp. 108-112

TEXT: This paper was first published in Doklady AN SSSR,
Vol.132, page 1062, 1960.

K.I. Gringauz, V.V. Bezrukikh, V.D. Ozerov and R.E. Rybchinskiy
(present issue, page 101 - Ref.1l) showed that the first half of
the trajectory of the second Soviet space rocket can be divided
into four parts, namely: 1) distances up te R = 22000 kn (R 1is
the distance from the earthis surface) where all the traps with
negative or zero potential recorded appreciable collector currents,
while the trap whose potential relative to the body was + 15 V
showed either vary small negative currents or no current at all;
2) distances in the range 22000-50000 km, where collector currents
in all the traps varied between zero and some negative values
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(Ic <6 x 10-10 amp); 3) distances in the range 50000-70000 km
where negative currents were recorded in all the traps and the
absolute maximum and minimum currents were 10~9 and 3 x 10-10 amp
respectively; 4) distances greater than 70000 km where currents in
all the traps oscillated between zero and approximately . {5-6) x
1o-10 amp, which apparently represents the maximum photoelectric
current due to the inner grid which is intercepted by the collector.
The overall trend of the results was found to be the same for all
the three flights of Soviet space rockets., Analysis of &ll the
results has led the present authors to the scheme indicated in Fig.2

in which 1 is the 'inner' belt, 2 is the 'outer' belt, 3 is the
third belt (now postulated), and 4 is the geomagnetic equator,

In the region of between 50000 and 70000 km the negative currents

of all the traps, which reached 10-9 amp, can only be egplained b

electrons with energies in excess of 200 eV and Ne™~1l0° - 2 x 10
cm~2sec-1l, The third belt therefore consists of relatively low
energy electrons which explains why previous experiments did not
detect its presence. Experiments carried out from the third Soviet
artificial satellite (Ref.8: V.I. Krasovskiy, I.S. Shlkovskiy,
Yu.I. Gal'perin, Ye.M. Svetlitskiy, Dokl. AN SSSR, v.127, 78, 16s59)

Card 2/ 6

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5

B e e,
i e SISl

25989

: ’ s/560/61/000/006/007/010
Ionized gas and fast electrons ..,... E032/E11k

at R = 1800 km and above moderate geomagnetic altitudgs indicate the
presence of electrons with about 10 keV (up to 3 x 10 cm“2sec‘1).
This may mean that in the region of the radiation belts the
concentration of soft electrons is a minimum, However, the
experiment reported in Ref.8 was not simultaneous with that
described in the present paper. The readings of the trap with zero
potential over the first section of the trajectory can be used to
estimate the plasma ion concentration. Fig.3 shows the plasma ion
concentration as a function of the distance from the earth's
surface [1 - theoretical distribution with T = 1.8 x 103;

2, 3, & - experimental results with T = 1800, 1000 and 5000°
respectively; points a and b represent measurements at 470

and 800 km respectively (third artificial earth satellite)].

It follows from Fig.3 that the plasma is not the interplanetary
ionized gas, and in fact it is an extended shell which is a part

of the ionized component of the outermost part of the earth's
atmosphere, i.e, that so called geocorona,

There are 3 figures and 12 references: 7/ Scviet and 5 non-Soviet,
The four most recent English language references read as follows:
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Van Allen, L.A. Frank. Nature, V.183, 430, 1959,
Van Allen, L.A. Frank. Nature, V.184, 219, 1959,
. Van Allen, C.E. McIlwain, G.H., Ludwig.
Geoph. Res., V.64, 271, 1959,
H.C. van de Hulst, Light Scattering by Small Particles.
London, 1957.
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AUTHORS : Krasovskiy, V.I., Shklovskiy, I.S., Gal'perin, Yu.Il.,
Svetlitskiy, YesM., Kushnir, Yu.M. and
Bordovskiy, G.A.

TITLE: Discovery of Approximately 10 keV Electrons imn the
Upper Atmosphere

PERIODICAL: Akademiya SSSR. Iskusstvenyye sputniki Zemli.
No. 6. Moscow, 1961, pp. 113 - 126

TEXT: Prior to experiments carried out with the aid of
artificial Earth satellites, it was assumed that the natural
glow, heating, and ionization of the upper atmosphere was largely
due to hard electromagnetic radiation of solar origin. It was
considered that corpuscular radiation (protons, a-particles and
electrons) could only penetrate the atmosphere in the polar
regions and thereby give rise to geomaknetic disturbances and
aurorae. It was found that aurorae were frequently initiated
by protons with a considerable velocity spread. However, in
many cases, hydrogen-emission was not observed and the appearance
of aurorae was provisiomally associated with electrons having
Card 1/7
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energies up to a few hundreds or thousands.of eV. An attempt

was then made by Krasovskiy et al (Ref. 3 - UFN, 6k, 425, 1958)
to detect these electrons from the third Soviet artificial

Earth satellite. The apparatus employed consisted of two very
thin phosphors covered by aluminium foils. The scintillations
were recorded by photomultipliers and the amplified photo-
multiplier signal was stocred and later telemetered to Earth.
Owing to the presence of the aluminium foils (which were of
differing thicknesses) it was possible to estimate both the
intensity and the energy of the electrons which were most
effective in exciting the phosphors. A particular feature of
this apparatus was that it was sensitivie only to electrons and
did not respond to protons and photons of comparable erergye.

Th e apparatus indicated the presence of large electromn currents
at altitudes up to 900 km in the region of the southern part of
the Pacific Ocean, the energy of these electrons being of the
order of 10 keV. These currents were often so large that the
apparatus gave off-scale readings since such high currents were
not expected. In the case of these off-scale readings the energy
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flux exceeded 100 erg cm-zsf:e«'.:-l at altitudes up to 1l 900 km
from the Earth's surface. Fig. 2 shows the calibration curves
for the two detectors employed in this experiment. The dashed

. . - 2
lines correspond to aluminium foil of 0.8 x 10 3 g/cm” and the
continuous lines correspond to aluminium foil of

0.4 x 10,3 g/cmzu The numbers on these lines indicate ‘the

energy of the electrons in keV. These calibration curves

were obtained in laboratory experiments using parallel beams

of mono-energetic electrons. The current density of monochromatic

electrons (A/cmz) is plotted along the vertical axis and the
telemetric channel number, which is proportional to the
logarithm of the photomultiplier current, along

the horizontal axis. Fig. 3 shows the difference NAK Dbetween
the logarithmic-scale divisions of the two detectors as a
function of the energy of the electrons used in the calibration.
The ratio of the photo-currents of the two detectors depends

on the energy of the electrons or, more precisely, on the form
of the energy spectrum. This relation was determined in
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preliminary laboratory experiments with mono-energetic electrons.
The form of the energy spectrum recorded by the satellite is
unknown and comparison of the readings produced by the two
detectors can only be used to estimate an equivalent energy.

This equivalent energy Eequiv is defined as the energy of a

monochromatic beam which gives the same photo-current ratio for
the two detectors as the observed value. Proceeding along
these lines one can also define an equivalent current and an
equivalent energy flux. It can easily be shown that these
equivalent quantities give, in fact, the lower limits of the
measured quantities. Consideration of the telemetric records,
a number of which are reproduced in the present paper, showed
that the most frequently recorded energies occurred in the
neighbourhood of 14 keV. Since the sensitivity of the
apparatus is considerably higher for high-energy electrcocns, it
follows that in the case of non-monochromatic electrons the
maximum flux corresponds to an energy below 14 keV. This
maximum can be determined if some energy-distribution function
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is msumed. It is estimated that the energy flux associated
with these currents, which may reach the lower layers of the

atmosphere, is at least 1 erg cm—zsec'-l. The discovery of
large currents of 10 keV electrons is of particular importance
to the understanding of many geophysical phenomena. For '
example, it is interesting to note that appreciable
intensities of such electrons first appear at the geomagnetic .
latitude at which increased ionization was previously recorded
in the F-layer and which could not be explained by hard
electromagnetic radiation of solar origin. The existence of

these electron currents may lead to the explanation of ionization
irregularities in the upper atmosphere. Acknowledgments are

made to S.Sh. Dolginov, V.V. Beletskiy and Yu.V. Zonov for
determining the orientation of the apparatis relative to the
magnetic field. There are 11 figures and 15 references: w

12 Soviet and 3 non-Soviet. ) ‘

SUBMITTED: December 9, 1959
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AUTHOR: shklovskiy, I, S,
TITLE: Ultraviolet radiation and soft X-radiation of the Sun
PuRIODICAL: Uspekhi fizicheskikh nauk, v. 79, no. 2, 1961, 391 - 388

TEXT: The results of ioncspheric observations of ultraviolet radiation
of the Sun are compiled in Table 1, Ya. P. Al'pert (ZhETF 18, 995 (1948))
1
found Qz?i:iv = d,x’xO'Ocm2sec-1 for the F2 layer. According to observation
data. there is an inversion of the kinetic temperature in the upper layers
of the sclar atmosphere (upper chromosphere and corona). The solar corona,
regarded as a very hot plasma; is a source of ultraviolet radiation and
soft X-radiation. On the periphery of the solar disc, the brigatness of
ultraviolet light must vary discontinuously as the corona is transparent to
the proper ultraviolet radiation, and the Sun shields off a considerable
part of this radiation. The far ultraviolet solar radiation originates
almost entirely from the corona. The corona is not transparent to the
allowed uliraviolet and X-ray lines originating in it. Above the active
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radiation, the corona is especially thick and there are probably more or
less bright "spots" of ultraviolet and soft X-radiation. The second

part of the present paper presents a review of the principal results of
observations of the ultraviolet and soft X-radiation of the Sun by means
of rockets and artificial satellites. A. V. Yakovleva et al. (Ilzv.

iN S3SR, ser. geofiz. 9, 1099 (1958)), G. S. Ivanov-Kholodnyy, G. M.
Nikol'skiy (Astron. zh. 38, 45 (1961)) are mentioned. In 1961 1t has been
found that the upper chromosphere and the intermediate region between
corona and chromosphere make the greatest contribution to the ultraviolet
region 912< XA <1000 f. A considerable temperature gradient seems to exist
between the upper chromosphere and the inner corona. The fluxes of very
hard X-ray-quanta of dozens and hundreds of kv are a new,; very interesting
phenomenon, which can last for some minutes, The energy flux of photons

of =20 kev amounts to.g5a10_6 erg/cm2° These photons penetrate into the
Earth's atmosphere down to an altitude of ._45 km, The third part deals
with the influence of hard solar radiation upon the ionization of the
Earth's atmosphere. Only the most general considerations concerning the
origin of the various ionospheric layers are taken into account. The most
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intense emission beyond the edge of the Lyman Series is concentrated a)
immediately near the edge in the region 912.> X -850 4; (This radiation
is caused by the upper layers of chromospheric floccules.) b) in the
radiation beyond the edge of the ionized heliunm series; (This radiation
originates from the intermediate radiation of the solar atmosphere.) ¢)
in many other bright lines, the brightest of which are due to He I, O II,
0 III, 0 Iv, 0 I, N IV, and C III. Also these lines originate from the
intermediate region. In the formation of the ionospheric F layer, hard
corona radiation is of minor importance. The E layer is due to the
photoionization of oxygen and nitrogen by the hard corona radiation

;. <75 &. Observations during total solar eclipses clearly show that the
hard photon radiation that ionizes the E layer originates from the corona
Experimental and theoretical results are in good agreement. The results
of rocket astronomy and of the theory of the solar corona and
chromosphere permit an exp.anation of agll the phenomena observed in the
Barth's atmosphere. There are 23 figures, 3 tables, and 52 references:
12 Soviet and 40 non-Soviet. The three most recent references to

English-languace publications read as follows: G, Elwert, J. Geophys. O(
Res. 66, 391 (1961); Sky and Telescope 20, no. 3, 143 (1960); A. 3.
Card 3/4 . N
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AUTIICR: Shklovskiy, I.S.

TITLE: Supernovae explosions and the interstellar medium

PERIODICAL: Astronomicheskiy zhurnal, v. 39, no. 2, 1962,
209 - 215

TEXT: It is pointed out that the kinetic energy of the

envelopes of supernovae is exceptionally high. In the caze

of type II supernovae the mass of the envelopes may reach

several solar masses and the velocity is of the order of

n
5 x lO8 - 7 x 10° cm/sec. The kinetic energy of the ejected

envelopes may recach up to le2 erg. The envelope material

is eventually slowed down by the surrounding medium and the
kinetic ecnergy of the envelope and the gas heated by it
continuously decreases. The problem arises therefore as io

what happens to this energy. It is stated that tuis problenm

has not as yet been analyzed. A review of available information
leads the present author to thne conclusion that, in the case of
"young' supcrnovae, this energy is not transformed into radiation.
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Supernovae explosions ... E052/E314
The author argues tiuat a supernova explosion in an interstellar
medium may be looked upom &3 a strong adiabatic explosicn in a
mediwa with constant specific heat. Use is made of the self-
simulating solution for a strong explosion to investigate
the disturbance of the interstellar medium due to the exp»losion.
This is uscd to derive a new formula for the deceleration time
f expanding nebulae, which are the remnants ol supernovae

.»losions. The paper is concluded with a brief discussion o
astrophysical consecuences of this new theory of disturban
induced in the interstellar medium by supernovae explosious.

L

ASSCCIATION: Gos. astronomicheskiy in-t im. P.K. Sihteraberaa
(State Astronomical Institute im. P.K.Shtzrnb org)

SURMITTED: May 30, 1961
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bmﬁi‘//'w i axies Astran.ziure 39 no.k:59 (it 35 )
= Nature of redio gal .
. ternberga.
astronomicheskiy jpstitut imeni P.X.Shte

1, Gos ldars(t d:.nnyo yastrono y)

(Galaxies)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5

S e D S Ny DRSO 051 £l 3 A I D ST AR S e T | O R g Tt £ e SR

PRSI VRN

SHKLOVSKIY, I.S.

Radiogalaxies. Uspe fizo nauk 77 no,1:3=60 My 162, (MIRA 15:6)
(Radio astronomy)
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SEXIOVSKIY, I.S.

T ~adr bs 7:..',.. ’63
istance io eal 30-286, ALstron. isir. mo. 230:&-7 J1 03
Distance to radio galaxy (MIRA 17:5)

1. Gosudarstvennyy astronomicheskiy institut imeni Shternberga.
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SHKLOVSK1Z, 1.S.

Remarks on the nature of jets of radio galaxiese Astrofn, dur, AO
,6:972-981 N-D 163, (MIRA 16:12)

1, Gosudarstvennyy astronomicheskiy institut im. P.K.Shtternberga.
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SHKIOVSKIY, I.S., prof., astrofizik, radioastronom gE

Is 1ife possible on Jupiter? Priroda 52 no.2:111 '63.
(MRA 1632)

(Jupiter (Planet)) (Life on other planets)
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A C MNONG

\UTHORS: Shklovokiy, L. Be (Dector of phyas.co-mtohomntical soienoces)
‘ ~~——g.>w ) . -

TITLE: Wews aboub radio galaxies

SOURCE: AN SSSR. Vestnik, noe 2, 196, 22-28

iati itation=
‘TOPIC TAGS: radio galaxy, astrophysics, radio wave, optical radiatior, gravi
TAGS: C
21 collapss, gravitational radius
i i i d to be the most
radio galaxies are considere b
of the gasb decada. The fundamen’czd Dz gblem is
that originates in the galactic nuclel irom
ed that some extragalactic sources of radio

inosity--radio
s of tremendous luminosity--radlo
imensions of the optical-radia=

ASSTRACT: The origin and nature of
important problems of astrophysics
the source of the tremendous power
- N . -
time to time. It has been discovere .
wevesvmay be identified with star-like object 4
s".ars These have variable brightness and linear

*3‘ on source l ess [ ,16 . on o a gu - b f the

X o )
mass appsvently separabes off and eELES ¢ that exceeds the mass of the ejected

-star
p . Within the part of the super-s e fAchast
ﬁéseizpe, catastrophic compression begins. During this collapse, the ¢ part
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ACCESSION NR: APL025903 )
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approximates in size the so-called gravitational radius, and on the surface of thi
sghere the_second cosmic velocity is equal to the velocity of light : :
tional radius is proportional to the mass of the compressed bod; I
abeut 3 km for a mass equal to that of the sun, %

the sun, the radius would be about 103 cm., Such a mass could not be otserved, but
44

it would exert a trmsmendous gravitational force, and th
: ad
might be considerable, Orig. &rt. has: L figu;'es. eneity near tho core

Tae gravita-
This would be
and for a mass 30107 times that of

ASSOCIATION: none

SUBMITTED: 00 . DATE ACQ: 08Aprél ENCL: 00 «
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SHKLOVSKIY, I.S.

Nature of solar X-ray emission. Astron. zhur. 41 no.4:676~633
Ji-Ag 64 (MIRA 17:8)

1. Gosuderstvennyy astronomicheskiy institut Ime
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| i superstar and to their gravitational collapse. The intensive radiation of
i gravitational vaves must greatly affect the energy balance. By using a simple '’ .-
' 1 model for the collapsing star (a rod) and by considering the gradual increase of
i | rotation due to conservation of momentum, & gravitational emission 1s
ilcom@uted to be in the oxder of 10 ergfsec. A similar result is obtained for -

l . v

' | ABSTRACT: Starlike objects, identified with point radio sources, have been
1 recently discovered. They are beligved to have masses many million tines the

|

i ! regults of the genmeral theory of relativity that might be applicable to this
i

|

CIA-RDP86-00513R001549620018-5
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" ACCESSION NR: APLO3L535 - . T 5/0020/64/155/005/1039/1041 :
. . ,
_AUTHOR: Shklovekiy, I S»; Kardashev, Ne S

i TITIE: Gravitational waves and “superstars”

" SOURCE: AN SSSR. Doklsdy*, V. 155, no. 5, 196k, 1039-1041
TOPIC TAGS: superstar, c(;llapsing star, gravitational collapse, gravisational

wavé, general relativity theory, cosmic ray, radio star, energy transformation,
t gravitational energy

cun mase and to be of less than 1010cm in diameter. The authors discuss some
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envelope of 30-<73, Asirimezhvr.
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\'7'ACGESSION WR: AP50181&

| omson: Wmmw

- TITLE: x—ray astronomy

SOURCE: Zemlya i Vselennaya. nos 3, 1965, 2—7

,:TOPIG TACS‘ _paceuraft 1nstrum»~nbation. solar x radmtion, X radiation
o ABSTRACT :The study of the ultra\nole’c and x-ray spectra of the Sun and ntars ylelds ;

_ iyaTiable information concerning their chemical compos1t1on and the physical "
. conditions of their surface layers. - - The only way of’ mveshgatmg ‘the radiation
’of celestial bodies in the. ghortwave region of the spectrum is to lift Spec1al
“‘instruments to very high altitudes, i.e.; “hundreds of kilometers, Direct -
‘access to the upper atmosphere for scientific purposes, which has only come
about in the past two decades, “has laid the foundations for rocket and satellite’
‘astronomy. ' . That branch of rocket and satelhte astronomy deahng thh stenar

. radmatmn ig called x—ray astronomy. o

, e o et S+ e s
e e e i e e et 1 . et ket e

| cara s,
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“1.©  “Since x~rays are neither refracted nor reflécted by a mirror,. such astro-;

1 {nomical instruments as the telescope and spectrograph have been replaced in

‘| ‘|x-ray astronomy by supersensitive counters. These counters are coated with-

"1 gpecial substances which absorb low-energy x-ray quanta and allow the fairly.

ihigh ‘uergy quanta to pass through. The resolution of today's x-ray astron=- |

. lomy, however, is very low.- o B ey SRS ST LS R

. Most of the Sun's x radiation originates.in the corona and in certuin actiy

“iregions of the chromosphere, This has been conclusively démgng}:ta,i:edfby::f

‘ ‘ispecial studies carried out during a golar eclipse. -In these studies, rockets .

_iborne instrum ents have continuously registered the solar x-ray flux and {rans=<:!
{?%mitted the readings back to Earth by telemetry. Since the re‘z.;dit_lg‘él did not. vt
\drop to zero it was inferred that x radiation originates in the solar atmosphere .

'.I;beyond the vigible surface of the Sun, i.e., during an eclipsé. . -

1" In1963 a g:oup of rAniericv:éﬁ scientists asSbéiatéd’ w‘#ifh' t’héri_ll\‘IaVa-i; Research. | i
'Laboratory, headed by Professor H, Friedman, discovered two  radiation R
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- ACCESSION NR: AP§0181+31+

| sources: one. in Taurus constella’non of the Crab nebula and another',' ¢ight
't1mes as powerful in the Scorpio. constellation. ‘Some ten years: ago, $hklov- . 12'7
Fkiy pointed to the common, "although somewhat unusual property of the optxcal
and radio- ~-frequency radiation from the Crab nebula, Electromagnetm waves -~
are emitted by 80~ -called relativistic electrons (i, e, electrons whose energy .
considerably exceeds mc?-the energy of a quleSCent electron) moving in the . 1;,

| magnetic field which permeates this nebula (synchrotron rachahon) Whereas ‘ o
iradio waves are emitted by- relativistic electrons in the energy range of

©1i108—10°%ev, the optical radiation of the Crab nebula is produced by fewer ele
‘litrons of a hx_gher energy (about 3.10! lev). PN

1 T’artmle acceleratmn by electromagnetxc mechamsms \thhm our .galaxy
presents one of the major problems in astrophysms at the present time, “The;

|l most recent detection by Friedman's group. of ten more x-radiation gources
near the galactic_ equator has 1ed to_the, surnns e- that there are- about !
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* ACCESSION MR: Mﬂn%ﬂ; '“'“”””“”**f*f““f“““*f“g“”““

*100 x radiation sources of this type in our galaxy. Knowing the apprommate
d1stance to these strange objects and the amount of x radiation they are
‘gending to Earth, their total intensity can be estimated at several thousand
times that of golar radiation on all wavelengths. Shklovskiy believes that x
liradiation has its origin in the neutron stars. .These must be the end product =
1iof stellar evolution, and their surfaces cool off at a fast rate (within a few- hun—,
‘dred years), Considering the short life-apan of a neutron star at a temperatur'

o lof about 10 million degrees, the conclusion can be made that a new neutron

) ,star appears and soon disappears at least once every few years within our "

'stellar system, Several billion neuiron stars are thought to have been born

xdurmg the _existence of our galaxy-a “TOrig. art. has 3 flgures.‘ o

| nssocrsrron: nome S S
| sumsITIED: 000 | <. .. ENeL: 00 . . | SUBCODE: A4

NR REF.SOV: 000 . .~ OTHER: "';"__"'i:;fATD~?re;s:*uoss-F7.

s
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L 5170-66  5UT{(1)/FS(v)-3 , S
" ACC NR: AT5024308 SOURCE CODE: UR/0000/65/000,/000/0015/0034
57

AUTHOR: Shklovekiy, I. S

At T i ) {
T %2 B#i -

ORG: _State Astronomical Institute im. P. K. Shtermberg1 MGU, Hoscow (Gosudarstvenn‘
astronomichesxly institut, MGU) o ;

y .
TITIE: The number of inhabited worlds and the problem of establishing contacta '
among them

SOURCE: Vsesoyuznoye soveshchahlye posvyashchennoye probleme vnezemnykh
tsivilizatsly, lst Byurakan, 1964. Vnezemnyye tsivilizatsii (Extreterresirial
civilizations); trudy soveshchanlya. Yerevan, Izd-vo AN ArmSSR, 1965, 15-34
57 53 . S B
. TOPIC TAGS: astronometry, galactic radiation, galactic structure, astrophysics, _f;‘
radio astronomy, planet, planetary env1ronment, planetary life :

ABSTRACT: The author discusses the likelihood of the existence of inhabited
plansets and the problem of establishing contact with civilizations on other
planets, Mention is made of some concrete achievements of science in the serious

| Card 1/2
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evaluation of likelihood of extraterrestrial 1life, Recent research indicates a
large scattering of planetary systems in our galaxy, and reference is made to the
discoveries of Van de Camp in the field of photographic astrometry. Further,
information on the nature of 1ife, its origins and development, comos from the
study of molecular biclogy, biophysies, and biochemistry, A third important area (. . .
of resoarch is the field of radio astronomy., Of special importance for estubliah- L
ing interplanetary communication is the development of quantum amplifiers of I
radiation (masers) and of antenna devices with large equivalent surfaces, Devel- |~
opments in the field of cybernetics are important for complex analyses, for au-
tomata problems, and for the creation of quasi-ratiopal machine forms of "life",
The question of existence of higher forms of life on other planets :is approached ! °:
from the consideration of what is necessary in a world to generate rational life, ! . . -
The author takes the viewpoint that, in spite of a possibly long and continuous
evolution, the chances of existence of a rational form are still small for a - -
single planet. Several philosophical and technological aspects of interstellar ]
communication by travel and by electromagnetic radiation are discusued. The com=~ 55:*;;_
ments and recommendations of G. 4. Gurzadyany? Ya, B, Zel'dovichy V.. ' o
B, V, Kukarkin}®and D. Ya. Martynov+concerning the content of the article are |
given, Orlg, art. has: 1 equation and 1 figure, o

SUB CODE: SUBM DATE: 26Mhy65/
Card 2/2 /A
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‘on from the source

i kivy instizut i P.k. Sh berga
1. Gosudatstvennyy asironomicheskly institut im. P.X. Shternberga.
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SHKIOVSKIY, I.S.

b L3 -5
Supsrnova of 1034 - 4 double star? Doxl, 3N SSSR 160 no.l:54 56
3 165 (1414 18:2)
a .

1. Gosudarstvennyy astronomicheskiy institut im. P.K. Shternberga.
Submitted August 5, 1964.
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L 1111-66 EWT(1) GH , .
ACC NRi  AR5018941 SOURCE CODE: UR/0269/65/000/207/0039/0039

AUTHOR: Shklovsidy, I.S._
ORG: none

TITIE: The reason for the sbsence of flares of the Supernovae II type in the irregu~
lar galexies

SOURCE: Ref. zh. Astronomiya. Otdel'nyy vypusk, Abs. 7.51.333
REF SOURCE: Astron. tsirkulyar, no. 312, yenv. 12, 1965, 4-6
TOPIC TAGS: galaxy, galactic structure, galactic radiatiom, hot star, galaxy spectrum

TRANSIATION: Possible reasops are discussed for the absence of flares of Supernova 13
type in irregular galaxies e hypothesis is offered that & reason may be found in | -
the great variations in the velocity of axial rotation of the atars of early spectral
classes (potentials of Supernova II type) and in the irregular and spiral galaxies.
In irregular galaxies, due to conditions causing the formation of massive hot stars
out of the interstellar medium, the velocity of their rotation is possitly toolow.
This may perheps explain the abnormally high luminosity of Supernova Y type in irreg-
ular galaxies. A verification of this hypothesis, with the help of a spectroscopic
study of Magellan Clouds, is desireble. M. Frolov.

CODE: 03

525.6855
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SHKLOTIYIY, I.S.
Commenws o wne spechrum of synchrotron radiavion oz’ltr.e
ments on ! e e
rat Yala. Astron. zhur. 43 no. 1:10-12
ebula, T
seb e (T3 19:2)
1. Gosudarvsivennyy astronomicheskiy il:stxgu‘t: imeni
F.¥. Shtersberga. Submitted October 20, 1965,
I e e e Yot e s B
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[ ACC NR: AP6028782 ' ‘ SOURCE CODE: UR/0033/66/043/00k/07L7/0753
VA
. AUTHOR: Shklovskiy, I. 5. 29

ORG: State Astronomicsl Institute im. P. K. Shternberg (Gos. astronomiéltskiy in-t)

TITLE: Comments on tha remnants of supernovee ou%?ursts
.‘_
SOURCE: Astronomicheskiy zhurnal, v. b3, no. b, 1966, Th7-753

. FOOPIC TAGS:  supernova, radio astronomy, galaxy

LCUTRACY:  As e result of the pressure of very hot plasma, it is argued that the
2oronal line emission, particulary at X = 5303 (Fe XIV), should be observiable in some
"2id" remnants of type-II supernovae outbursts. Appreciable fluxes of SO7t x-ray
gquanta can be expected from younger remnants of type II supernovae outbursts (parti-
cularly frcem Cas-A). An independent determination is made of the distance to the IMC
by the radiocastronomical method based on an analysis of obsérved sources -- remnants
of type-1I supernovae. The frequency of such outbursts in the LMC is estimated to be
about cne every 10,000 yr. The theoretical luminosity function of remnsnts of type-II

supernovae outbursts of a given glaxy is determined. Orig. ert. has: 12 formulas. = |—

i SUB CODE: 03/ SUBM DATE: OTFeb66/ ORIG REF: 005/ OTH REF: 004

L Card__1/1
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rsc and population of the rotational levels

ei. zh. Astronomiya, Abs. 8.51.376

n
-9

Astron. tsirkulyar, no. 364, marta 29, 1966, 1

SOURCI:
GS: molecule, optic thickness, stellar population, intergalactic space,
crnanent radio ecmission

Y

adio cmission on the condition of matter
It is pointed out that the popula-

les musi be regulated by

Trc proba-

ADNSTRACT: The influence of remanent ©
S interpgaiaciic and interstellar space is analyzed.
tion of 0w rowtional levels of interstcllar molecu
liation at a temperature of T = 3 degrees K,
olecule and the optic thickness in the line
agree well with results of the

romanciat Planchian rac
bitity of radiation abserption by the CN m
weore caleulated, Theoretical resuits
.s Gerinition ("Astroph. J', 1941, 93, 11) of the excitation temperature of CN
T~ 2.3 degrecs Kof the rotational line. Until lately, the Adams observations

g UDC: 523.164.4
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ACC NR ARG035288  SOURCE CODE: UR/0269/66/000/009/0033/0033

AUTHOR: Shklovskiy, I. S,
TITLE: Possibility of determining the content of relativistic protons in some
cosmic sources of synchrotron radiation

SOURCE: Ref. zh, Astronomiya, Abs. 9,51, 292
REF SOURCE: Astron. tsirkulyar, no. 364, marta 20, 1866, 4-7
TOPIC TAGS: proton, x ray emission, electron interaction, synchrotron, proton

ABSTRACT: The author investigated the possibility of generating hard x-ray
emission as a result of interaction of relativistic electron in sources of synchro-
tron radiation, with photons of the relict level. The detection of hard x-ray
emission in an interval of 1.7—8.7 A (generated by relativistic electrons with an
energy of 108—109 ev) would allow (with some additional suppositions) the deter-
mination of the relativistic proton content of a number of sources. The Centaurus
A radiation source is suggested as most convenient for such an experiment,
Bibliography of 7 titles, G, Sholomitskiy. [Translation of abstract] [NT]
SUB CODE: 03/ : :
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ACC NR: AP7003801

AUTHOR: SnnlOVSKlV

ORG: State Astrononical Inst. im. ?. XK. Shternberg {Gosudarstvennyy
estroncmicheskiy vngtltut)

TITLE: The nature of the x-ray radiation of Galaxies
* SQURCE: Astronomicheskiy zhurnal, v. 4%, no. 1, 1967, 508

TOPIC TAGS: gmalaxy, X ray emission, galactic radiation, thermal radiation, cosmlc

radio source, dense plasma

ABSTRACT: The possible mechanism of x-ray enission of the radio
galaexies Cyg A °nc Vir A Ls enalyzed. For this purpose, the physical
conditions in tne opulcul condensations of Cyg A and ia particular,
the mess of the gas (1—3) » 108 ¥ are investipgated. The possivle
cause of x-ray emission of Cyg A nmay be thermal (decelerating) radiat
in the central part of this source. The continuation of this radiati
into the optical range is the observed continuous cnectru.. of the
=5,107) should exceed

central part of Cyg A, The mass of hot plasme (1
1 > - o =~ 3
104l Comparatively dense, cold condensation 1n this plasma causes

she opiical radiation. BY ﬁature, these condensations are similar to
"stationary condensations." Another possible cause of x-ray enission
Card  1/2 UDC: 523.16L.L2 B

B ;iéuiz ;he‘cg?cinulng acFivity of its nucleus, the éimensions
o _uRion phow “lihfe-{ r?all. ?n? §?tuation may be similar
;oo e CG.- , & A?ugzean>1nossﬂbllltv that x-ray radiation of
L.xg“ee'mﬁm & RECERSE: ‘dai33) 2bb0" ;2" cRA-RDPgS- a31%ﬁ°1mﬂﬁis'
; ol bed (=)
;uclei‘oaﬁ:iif;zi1tj‘CoinEFbei w1tn~ ne.contlnulng ac:1v1;j of uﬂ;i )
pus R raris -1:/ ol the flux of this rediation may be expected
| g. art, has:; 6 formulas and 1 figure, ) iBAl'
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DUDKIN, M.S.; SHKLOVSKIY, I.Sh.

Production of fodder yeasts from wheat wastes. Izv. vys. ucheb.
zuv, jpishch, tekh. no.3:44-47 '60. (MIRA 14:8)

1. Odesskiy tekhnologicheskiy institut im. I.V. Stalina, Kafedra
orgdnicheskoy khimié.
(Yeast) (Wheat)
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SHKLOVSKIY, I.Sh., dots., kand . khim,nauk

[Prudy] VEIIZ no .75:112-118

Machanisn nf glutan formation. (1ron 1010)

158,

< t imeni I.V. Stalina.
sgakl tekhnologicheskily institu
1. Qdeseily (Gluten)
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DUDKIN, M.S.; SHELOVSKIY, I.Sh,

Hydrolysis of hemicelluloses in the lammas of barley, Izv, vys.
ucheb, zav,; pishch, tekh, no,1:36-=42 '58, (MIBA 12:8)

1, Odsaskly tekhnologicheskiy institut imeni I,V, Stalina, Kafedra
organicheskoy khimii,
(Barley) (Hemicellulose) (Hydrolysis)
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SOURCE: Ref. zh., Astronomiya. Otd. vyp., Abs. 4.51.296 ' 5
H 9 OSU -

TITIE: New method for evaluating the density of intergalactic gas Am )

CITED SOURCE: Astron. tsirkulyar, no. 303, iunya 12, 1964, 3.6

TOPIC TAGS: .gedeetio, galactic mass, spectral line, rz2sonance line, 7{1.[:1':021 )
Ve
1

TRANSIATION: A new method is proposed for evaluating the density of interzalactic
gas based on MgIT (A 2800). Since the second potential of Mg jonization 1is fairhrf
high, the ratio of MgII/MgIII would be no smaller than that of HI/HII. In areas © .
neutral hydrogene, magnium must be primarily in an MgIT state, and in the :spectrla;lo
quasistellar objects the absorption of the MgIl resonance 1ine should be observeblie.
Because such an absorption is not seen, it is possible to evaluate the den3ity of the
intergalactic Mg and thence, considering the problem of i1ts relative abundance, the
density of H. The sensitivity of this new method is at least 10 times higher than

that of the radio method. Bibliography: B8 .
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SHKLOVSKIY, I.Sh., kand.,khimicheskikh nauk, dotsent
Effect of some reducing agents on the gluten of flour pretreated
with ethanol, oleic acid, formalin, and copper sulfate, Trudy
VNIIZ no,38:183-192 '60. (MIRA 15:12)

1. Odesskiy tekhnologicheskiy institut imeni Stalina,
(Gluten§ (Reducing agents)
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SHKLOVSKIY, I.Sh,, kand,khimicheskikh nauk, dotsent
Ty ey

Effect of some reducing agents on the gluten and baking qualities

of flour from overheated grain., Trudy VNIIZ no. 38:193-199 1£0.
(MIRA 15:12)

1, Odesskiy tekhnologicheskiy institut imeni Stalina,
(Gluten) (Reducing agents)
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LIVOVSKIY, P.G.; PAL'MOV, Ye,V,, professor doktor, reteenzent; KRAGKNOYV,
K.V,, inchener, retsenszent; ZAKROCHINSKIY, S.V., inghener, retsensent;
SHKLOVSKI¥4~_. ., inzhener, retsenzent; BOGACHEY, I.N., professcr

oT tekhnicheskikh nauk, redaktor; AKHEB A.I., kandidat tekini-

cheskikh nauk, redaktor; BABANOV, V.M., kandidat tekhnicheskikh nauk,
redaktor; RYZHIKOV, A.A,, kandidat tekhnicheskikh nauk, redaktor;
FILIPPOV, A.S., kandidat tekhnicheskikh nauk, redaktor; CHERNOBROVKIN,
V.P., kandidat tekhnicheskikh nauk, redasktor; YAKUTOVICH, H V., kandi-
dat tekhnicheskikh nauk, redaktor:; GRISHCHENKO, M.F., inshener, redaki.r;
ZASLAVSKIY, I.A., inghener, redaktor; KROKHAIEV, V.2., inghensr, redak-
tor; SOSKIN, M.D., inghener, redaktor,

[{Manual for the mechanic in a metallurglosl plant] Spravochnoe ruke-
vodstvo mekhanika metallurgicheskoge zaveda, Izd.3., ispr.i dop.

Moskva, Gos, nauchno-tekhn, isd-vo lit-ry po chernoi { tevetno!l metal-
lurgii, 1953. 1112 p. (MLRA 7:4)
(Mechanical enginsering--Eandbooks, mamuals, 8tc.)
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SHKLOVSKIY, M.I

O S e S .

Haguetometers for mass comtrel of small permanemt magnets., Pridoro-
stroenies no.1:27 Ja '57, (MLBA 10:4)
(Magnetometer)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5"



"APPROVED FOR RELEASE: 08/23/2000

R P T N R N R B

-

SHELOVSKIY, M.I., inzhener,

o P L Tt
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Optimum relations of elements in a magnetic circuit ef elecire-
magnetic time relays. Vest, elektreprem, 28 no.3:50-53 Mr 157,

1. Chabeksarskiy elektroapparatnyy zaved.

(Electric relays)
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PHASE I BOOK EXPLOITATION

Leningradokly metallicheskly zavod.

Nekotoryye Voprody tekhnologil prold
in the Hanufzcbure of Turbines)
(Scrieas: Its: Trudy, vyp. 1) E

printed.

Sponsoring Apcn

Lenina motallichesicdy zavod.

Ed. (Title page): G. A. Drobilko;

Euilding Technology! Ye, P, Naumov,

ment, Hashglz.

PURX03E: )
personnel in turbine plants,

Card-2/32"
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vodstva turbln (Certain Problems
1opcow, Hashplzs, 1960. 398 p.
rrata slip inserted, 2,100 coples

cy: RSISR. Sovet narodnof0 khozyaystva Ioningrad- 1
slozo ekoncrilecheskogo adninistrativnogo rayona, Upravlenlye T

tyazheloo rmashinoctroyeniya, and Lenlngradskly dvazhdy ordena

otdel tekhnicheakoy i{nformatsii.

Editorial Board: Resp. Ed.: G. A.
Drobilko, B. A. Glebov, A. I ioyzel!, and M, Kh. Nernik; Teoh.
Ed.: M. I. Kontorovich; lanaging Ed. for Literature on Machine-

rticles is intended for technlcal
institutes, planning organizations,

as well as for production innovators.

This collectlon of a
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Otdel tekhnicheskoy informatoll,

Englneer, Leningrad Depart-
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Certain Problems (Cont.) S0V/5460

‘ COVERAGE: The experience of the LlZ (Leningradskiy metallicheskiy ;
! zavod - Lenlngrad Metalworking Plant) in the manufacture of modern
large-capacity turbines is presented. Methods for the rationali- :
zation of basic manufacturing processes and for the' mechanization and
automation of manual operations are glven. Descriptions of attach- :
ments and tools designed by Lii2 for improving labor productivity

and product quallity are provided, and sdvanced inspection methods i
dlscussed, References accompany some articles. No personalities i
are mentioned. There are 26 references: 25 Soviet and 1 English,

TABLE OF CONTENTS: . i

Poreword 3 O

I. NEW PROCESSING METHODS IN MACHINING
AND ASSEMBLY

Gemze, 2. M. [Engineer]}. The Organization, Methods,and Trends in )
Efforts for Improving the Easy Manufacturability of Designs for !
Large Hydraulic Turbines 5 :

Card.-2/32-

=
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Certain Problems (Cont,) s0v/5460

Gurskiy, A. N [Engineer], S. N. Kupershtok [Engineer], V. K.
Yegorov [Engineer], and A. M. Filippov. The Improvement of As-
sembly Process of Steam Turbines

Dolgov, V. A. [Engineer], and 8. D. Kuzinets {Engineer]. The
Manufacture of Rims and Blades for Radial-Flow Turbines

Gal'perin, M. I. [Engineer), and Ya. F. Fiterman (Enginesr}.
Characteristic Features in the Restoration of Hydraulic Turblines
at the Supung GES [Hydroelectric Statlon] ) .

e T K e p i o 1 a8 v 2 e

Aristov, A. V. [Engineer]. The Manufacture of High-Pressure
Screw Pumps ' .

.Shklovskly, M. M. [Engineer], and M. L. Vakhter [Engineer].
The [Ball-j Burnishing of Stanlecs- and Austenitic-Steel Wire

1I., THE MECHANIZATION AND AUTOMATION
OF LABOR-CONSUMING OPERATIONS

Card#Ae’
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TASHLITSKIY, ¥.I.; SHKLQVSKIY, M.M.

L, no.hs
nd-milling cutters. Stan.i instr. BE

MIRA 16:3)

New design of large €
% dp 163 (Metal-cutting tools)
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L'VOVSKIY, Pavel Grigor'yevich; PAL'MOV, Ye.V., prof., doktor tekhn,
nauk, retsenzentwﬂ_,_ﬂ.v., inzh., retsenzent;
GURVITS, A.I., inzh., retsenzent; KOSEHKC, S.M., inzh.,
retsenzent; SAKHARIN, M.N., inzh., retsenzent; SOSKIN, M.D.,
inzh., red.; BALAZOVSKIY, M.Ya., insh., red.; CHAPAYKINA, F.K.
red, izd-va; KRYZHOVA, M.L., red.izd-ve; MATIYUK, R.M., tekan,
red.; TURKINA, Ye.D., tekhn, red.

[Manual for mechanics in metallurgical plants] Spravochnoe ruko-
vodstvo mekhanika metallurgicheskogo zavoda. 1zd.4., ispr. i
dop. Sverdlovsk, Metallurgizdat, 1961. 1105 p. (MIRA 15:3)
(Mechanical engineering)
(Metallurgical plants—Equipment and supplies)
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KUTSENKO,; V.HNey inzh.; HOVIKOV, Ya«N.y inzh.;

A XOV FeMeos inzh. H A
v ’SHKLOVSKIY, M.Yé., inzh,

. ~idees.
yse of polyvinyl chloride plastics for the waterproofﬁészl:f;c)lge
Tiansp.stroi. 11 no0.3:23-24 Ifr 161,

(Waterprooi’ing) (Bridge construction) (Ethylene)
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_SHKLOVSKIY, M.Ya,, inzh,; PETRISHCHEV, V.B., inzh.; KOSTELYNAETS, B.A.,inzhe;
opdzTisKI¥, S.M., inzh.

ed concrete shells in

12 no.1l:23-25 N 162,
(MIFA 15:12)

Conmstruction of bridge footings made of reinforc
deposits of gravel and boulders. Transp. strol.

1. Mostostryo No,2 (for Shklovskiy)s Ze Mostopoyezd No.465
Mostostroya No.2 (for Petrishchev)e 3. Tomgiprotrans (for Kostelyanets,

Obozinskiy).

(Bridges—Foundations and piers) (Precast concrete’ construction)
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SESERE

SHKLOVSKIY, M. Ya,
. ——

Agsembly of 33.5 m. spans using tl}é GEE-120 s‘zing ci'aé.!:zs
Transp. stroi. 13 no,3s17-19 Mr '63. MIRA 1€

nogo tresta No. 2.

1., Glavnyy tekhnolog Mostostroitel®

(Bridge construction)
(Cranes, derricks, etc.
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SHKLOVSKIY M, Ya,; CHERKASOV, 4. N,; FISHLER, B, N,

The GEPK~130-17,5 swing cantilever railroad crane, Transp,
stroi. 13 no.4:34-36 4p %63, (MIRA 1624)

1. Glavnyy tekhnolog mostostroitel’nogo tresta No. 2 (for
Shklovskiy), 2. Starshly inzhener Vsssoyuznogo nauchno-
issledovatel’skogo institut transportnogo stroitellstva
Ministeratva transportnogo stroitel’atva (for Cherkasov),

3. Vedushchiy konstruktor Uglichskogo remontno-mekhanicheskogo
zavoda (for Fishler),

(Cranes, derricks, etd,) .
(Bridge construction——Equipment and -supplies)
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VIPOV, I.G., inzh.; KOTER, V.A,, inzh.; SHKLOVSKIT, M.Ya., inzh.

Installing bridge foundations on ghelled piles with widening

d losion. Transp.stroi. 13 no.10:14~17
gy'tgz;dergroun exp 8p ( 1718)
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